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[57] ABSTRACT 

An automatic packaging machine for packaging products 
into packs comprises: a wrapper forming line along which 
there is a succession of at least three operating stations 
positioned above a sliding surface along which the products 
are fed with a stepping motion by mobile pusher elements. 
The forming line co-operates with a lift located below the 
product sliding surface and vertically and alternately mobile 
between a lowered level, at which it receives products on its 
loading table, and a raised level, at which it places the 
products on the sliding surface of the forming line, feeding 
them between the pusher elements with a sheet of wrapping 
material laid on top of the products. The machine comprises 
adjustment means for a product feed line, the wrapper 
forming line, the operating stations and the pusher elements. 
The adjustment means are connected to the machine cen- 
tralized control means and are designed to refer the machine 
adjustments necessary for variations in the size of the pack 
to the product sliding surface. 

49 Claims, 22 Drawing Sheets 
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FIG. 5a 
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FIG.8C 
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AUTOMATIC PACKAGING MACHINE FOR position, the vertical-plane folders intercept vertical edges of 

PACKAGING PRODUCTS <h e sheet, fold them about vertical fold lines and form pairs 

of first, vertical flaps, which are pressed against the products, 
BACKGROUND OF THE INVENTION then form pairs of second, horizontal flaps located on cither 
The present invention relates to packaging machines, in 5 side of the vertical-plane folders. Tne second I station corn- 
particular, automatic packaging machines for packaging f nses ^.P* 1 * ° f fixed folder *> ' ocaled on elther Slde of < ne 
products such as rolls of paper, holding them together in the f ° rm ' n g hne , and a ? a u vert ' cal F d ' stanc f fr ° m ° ne ano * er 
form of a pack, using a sheet of wrapping material which is * hich de P ends on he, 8 ht of th u e P«*.°f P roduc ! s > and a 
wound and folded around the product and sealed over itself. horizontal distance from one another which depends on the 
, . , . ; . . . 30 depth and length of the pack. The fixed folders have helical 
In packaging machines of the above-mentioned type, which extend , itudinall t0 tne forming line ^ 

packaging !S effected by feeding the individual products or ag tQ duall foU ^ fl ^ , h over , the 

groups of products one after another along a forming line, on ^ Qf j material> positioning lhem againsl lhe 

which the products, between pusher elements at stepped ducls Firsl ^ mtm lK envi d> for sea i ing tne 

intervals and mobile along the forming line, move forward u ed Qf |he snee( of w ; material which overlap 

with intermittent motion, passing through a series of oper- underneath the pack; ^fag means are envisaged in 

atihg stations, in which packaging is effected. ^ (hird for the fin , and second flaps on(0 

The operating stations respectively envisage: the infeed , he sheet of wrapp i ng material, 

into the machine of products topped by a sheet of wrapping , n ^ above . mentioned packaging mac hines, products are 

matenal, for example a plastic film: winding 01 the sheet 01 ~ n , ,. , c . . i i - 4 . U1 

. ' . / * . x ? . r 20 packaged m packs of vanous sizes, which make it possible 

wrapping material around the products and overlapping ol f . , , J.- , , - . 4 , , ... 

i( _ ™ & . , c ., , j , 1 1 j * to include different numbers of rolls in the packs, with 

the opposite edges of said matenal underneath the products: . . , Ti . -ui * i ■ j- 

, * A . . . c . • 1 • various geometneal patterns. It is possible to make mdi- 

the formation on the sheet of wrapping material of two pairs , , * • • - i fi j n- « 1 

-ir, * u j • t j , iL vidual packs containing a single roll, and multi-roll packs 

of first, vertical naps, folded against the products; the . . \ . ° n T , ' . ? f # . 

r ' „ . * j a 1 . >• 1 1 containing two or more rolls. In the latter type of pack, the 

formation of two pairs of second flaps: sealing of the edges ~c 7. , • « . j * r i * • • 

- it _ 1 . r ■ . • 1 j 4 , lL 1 25 rolls may be arranged side-by-side to form a pack containing 

of the sheet of wrapping matenal underneath the pack: ■ i i c j . u j * n *u 

r ... * • * j r, . 1 1 j a single layer of products, or may be arranged to allow the 

lolding or the pairs or second naps against the pack and, i • r f v L i ^ n i j 

n „ * 1 11 i- . r, 11 packaging of packs with two or more layers 01 rolls placed 

finally, sealing of the pack by sealing the naps to the sheet * r *t_ 

on top of one another, 

of wrapping material. r 

« . • ♦• ♦ A disadvantage common to all types of known machines 

The present invention concerns, in particular, an auto- 30 . , ~ . ? , / r , . c . 

c u ' ■ j . j is the fact that, in order to set up the machine for packaging 

matic machine, of the above-mentioned type and corre- . . ' t , r . . . , . 

*u *u ui . 1 ■ 1 * «: *u a pack size other than that currently in production, numerous 

sponding with the preamble to claim 1, for effecting the {. . . . 1 

f . * j j * 1 * adiustments are required, m particular, effected using several 

above-mentioned product packagmg. J . . _ . • 1 1 , ^ 

_ . . . _ . .. , position references which are generally different, are sepa- 
The machine comprises a forming line for the wrapper, rate , controlled b ^ various h ical machine parts and 
along which the three operating stations are arranged one 35 w ire 3le adjustments t0 te effected when passing 
after another above a slidmg surface for the products, which &Qm one of ck tQ another Mof6 cificall adjust . 
are fed with a stepping motion along the surface by the meQts to ^ d stations are effected relative t0 the 
mobUe pushers. The first operating station of the forming duct slidi surface; in adjustments to the 
hne co-operates with a lift, located below the product sliding mobik m taMe refcr tQ ^ lowest , evel of the mobile table> 
surface and vertically and alternately mobile between a 40 said leve i being below the pro duct sliding surface, 
lower level, at which it receives the products on its loading . , . . i . r 
table, and a raised level, at which it places the products on means tha ! the ™ chm& adjustment devices are of 
the forming line sliding surface and inserts them between the c ^ m P lex instruction and require lengthy complex machine 
pusher elements with a sheet of wrapping material laid on adjustment and timing operations which also disadvanla- 
top of them. The sheet hangs down on both sides of the pack, 45 p™* 1 / mvolve P 0 ? 51 ™ 1 ^rvention on numerous devices, 
with its vertical folds positioned between the products and located 10 vanous zones of the machine - 
the pusher elements. The first operating station also com- ^ am of the P resent invention is, therefore, to over- 
prises a horizontal-plane folder and counter-folder, located come the above-mentioned disadvantages by means of a 
below the sliding surface and on either side of the lift. The machine which is able to allow the passage from one 
folder and counter-folder are alternately mobile parallel with 50 operating set-up to another, in terms of adjustment of both 
the product sliding surface, from a first, open end position, the P ack slze and configuration, with fewer adjustments than 
in which they allow the lift loading table to move freely are needed on known machines, said adjustments also being 
towards the product sliding surface, to a second, closed end more ra P id and effected automatically in a centralized 
position, in which they are brought together above the lift fashion, enabling the machine as a whole to meet rapidly 
loading table in such a way that they gradually take the 55 changing market requirements for different types of pack- 
products from it, supporting them on the sliding surface and aging. 

simultaneously winding the opposite edges of the sheet until A further aim of the present invention is to obtain a 

the edges overlap underneath the products. The machine also machine with moving parts whose movements are more 

comprises two pairs of vertical-plane folders which are limited, the advantages of this being a reduction in the times 

parallel with one another and with the forming line, located 60 required for the operating cycles and a reduction in the 

on either side of the products at a distance corresponding to dynamic stresses. 

the depth of the pack, and are mobile opposite one another imvpntthm 

alternately between two end positions. In a first, non- SUMMARY OF THE INVENTION 

operating, end position, the vertical -plane folders are outside In accordance with the present invention, said aims are 

the width dimension of the pack; in the second, operating, 65 achieved by an automatic machine comprising adjustment 

end position, they are, in contrast, brought together. During means at least for the wrapper forming line, connected lo 

the movement necessary to reach the second, operating centralized machine control means and designed to refer- 
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ence the machine adjustments required for changing the 
pack size to the product sliding surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The technical characteristics of the invention, in accor- 5 
dance with the aims, are clearly described in the claims 
herein and the advantages are apparent from the detailed 
description which follows, with reference to the accompa- 
nying drawings, which illustrate a preferred embodiment of ^ 
the invention, without limiting the scope of application, and 
in which: 

FIG. 1 is an assembly plan view of a packaging machine 
according to the present invention, equipped with a product 
feed line and a wrapping material sheet feed line; 15 

FIG. 2 is an elevation assembly view of the machine 
illustrated in FIG. 1; 

FIG. 3 is an elevation view of the machine, seen from the 
product feed line side; 

FIG. 4 is a perspective assembly view illustrating an 20 
example of a pack which can be obtained using the machine 
disclosed; 

FIGS. 5a, 5b, 5c, 5d, Se are schematic three-dimensional 
illustrations of the machine operating stages; ^ 

FIGS. 6a and 6b are scaled-up illustrations of some details 
of the machine illustrated in FIG. 3; 

FIGS, 7a, lb are scaled-up illustrations, with some parts 
cut away to better illustrate others, of some details of the 
machine illustrated in FIG. 3; 30 

FIGS. 8a, 8b, 8c are scaled-up details, respectively in an 
elevation view, a top plan view and a side view, with some 
parts cut away to better illustrate others, of some details of 
the machine illustrated in FIG. 3; 

FIG. 9 is a scaled-up partial view of the machine illus- 35 
trated in FIG. 3, cross-sectioned vertically; 

FIG. 10 is a cross section of the machine through line 
X— X in FIG. lb; 

FIGS, 11a, 116 are scaled-up, partial top plan views of a 40 
detail of the machine illustrated in FIG. 3; 

FIG. 12 is a scaled-up, partial view of a detail illustrated 
in FIG. 2; 

FIGS. 13a, 13b and 13c are scaled-up side views, with 
some parts cut away to better illustrate others, of some 45 
details of the invention; 

FIG. 14 is a cross-section of a detail of the invention, 
along line XIV— XIV illustrated in FIG. 1; 

FIGS. 15a and 15b are, respectively, scaled-up elevation ^ 
views of a wrapping material feed line fitted on the machine; 

FIGS. 16, 16a and 17 are, respectively, two elevation 
views and a cross-section, with some parts cut away to better 
illustrate others, of an alternative embodiment of the 
machine illustrated in the previous figures. 55 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to FIGS. 1, 2, 3 in the accompanying 
drawings, the numeral 1 indicates as a whole an automatic 60 
packaging machine for packaging products 3 in packs 2. The 
products 3 consist, in particular (see FIG. 4), of rolls of paper 
which are held together by a wrapper 4 consisting of a sheet 
of plastic (polypropylene or polyethylene) which is wound 
around the products 3, then folded and sealed to create a 65 
complete pack of the type illustrated, without limiting the 
scope of application, in FIG. 4. 


,780 

4 

The packaging machine 1 basically comprises (see FIGS. 
1 and 2) a feed line 50 for the products 3 to be packaged, a 
feed line 100 for the sheet of wrapping material, and a 
forming line 10 for the wrapper 4 for the products 3, said 
lines being positioned at different heights (see also FIG. Se). 
The packaging machine 1 also comprises a lift 5 for the 
products to be packaged, positioned so that it operates 
between the product feed line 50 and the wrapper forming 
line 10. 

The wrapper forming line 10 comprises a substantially 
parallelepiped-shaped machine casing 15, positioned with 
its long side horizontal (see FIG. 3), one end of which is 
located over the lift 5, there being a hopper 27 between 
them. The machine casing 15 houses a closed-loop transfer 
device 18 (see also FIG. 6a) equipped with consecutive 
pusher elements 19, alternately mounted on parallel chains 
28 closed in a loop around four motor-driven toothed pulleys 
28/?. The pushers 19 are designed to push the products 3 
housed between pairs of consecutive pushers 19 with 
intermittent, unidirectional, horizontal movement along the 
wrapper 4 forming line 10. The wrapper 4 forming line 10 
comprises, in particular, three operating stations 6, 7, 8 
positioned one after another near the base of the machine 
casing 15 and above a horizontal sliding surface 9 on which 
the products 3, held against it, move from one operating 
station 6, 7, 8 to the other, with stepping motion, pushed by 
the pusher elements 19 of the closed-loop transfer device 18. 

More specifically (see FIGS. 6a, 6b), the first operating 
station 6 is located inside the machine casing 15, on the 
vertical axis of the lift 5; the station has a horizontal-plane 
folder 11 and counter- folder 12, both of which are mobile 
and are positioned below and adjacent to the product 3 
sliding surface 9. The station also comprises two pairs of 
vertical-plane folders 13, 14 which are mobile, parallel with 
one another and angled longitudinally to the forming line 10. 

The horizontal-plane folder 11 (see FIG. 7a) is defined by 
a plurality of small conveyor belts 20 which are side-by-side 
and parallel with one another, supported in such a way that 
they are offset by a support structure 21, the latter guided 
horizontally on a fixed structure 15a of the machine 1. The 
conveyor belt 20 support structure 21 translates alternately 
to the fixed structure 15a of the machine 1 when its actuator 
means are activated, said means preferably consisting of a 
linkage 22 comprising a connecting rod 22a, one end of 
which is connected by a ball joint to the folder 11 support 
structure 21, whilst the other end is connected by a ball joint 
to a crankshaft 22b, in turn driven by a motor 23, preferably 
electronic and of the brushless type. 

The conveyor belts 20 have belts closed in a loop around 
relative pairs of pulleys 20a, 20b, one pulley in each pair 
being motor-driven, so as to form an elongated horizontal 
loop. The motor-driven pulleys 20a of each belt 20 are 
rotated in one direction only by shared drive means 20c, by 
a mechanical transmission 20a* with a looped belt 20e. The 
mechanical transmission 20a" envisages winding of the 
looped belt 20e around a set of idle pulleys 20/, 20m. One 
of the idle pulleys (20/?i- dandy roller) can be translated by 
activating corresponding drive means, controlled by the 
machine 1 general control means, allowing the mechanical 
transmission 20d with the belt 20e to vary its geometric 
configuration in order to follow the overall translation of the 
folder 11, horizontally in both directions, constantly adjust- 
ing to the position reached by the latter by means of 
variations in the length of the sections of belt 20e positioned 
between the fixed pulleys 20/ and the mobile idle pulley 
20m. 

Underneath the first operating station 6, and below the 
horizontal-plane folder 11, the machine 1 supports a first 
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vertical wall 23a of the hopper 27; the wall 23a is supported 
by a horizontal rod 24 offset from the fixed structure 15a of 
the machine 1 and guided by the latter in such a way that it 
slides. The rod 24 has teeth 24a which engage with a 
motor-driven sprocket 25. The rotation of the sprocket 25, 
suitably controlled by the machine 1 centralized, main 
control means, allows horizontal adjustment of the position 
of the first wall 23a of the hopper, aligning it with the first 
operating station 6 of the machine 1 above. 

The horizontal-plane counter-folder 12 (see FIG. 76) 
consists of a surface with a tapered end 126, offset from its 
support structure 24b. The support structure 24b is supported 
and guided horizontally by a fixed structure 15b of the 
machine 1 which is opposite the support structure 15a of the 
folder 11. The support structure 24b of the counter- folder 12 
can translate alternately, horizontally, relative to the fixed 
structure 15b, upon activation of its actuator means, the 
latter preferably consisting of a linkage 25 (see FIG. 6a), 
comprising a connecting rod 25a, one end of which is 
connected by a ball joint to the counter-folder 12 support 
structure 24b, whilst the other end is connected by a ball 
joint to a crankshaft 25b in turn driven by a brushless 
electronic motor 26, controlled by the machine 1 general 
control means. 

The counter-folder 12 and folder 11 may be connected to 
one another (as is more clearly described below), combining 
to define a horizontal surface 9 when the counter-folder 12 
and folder 11 project as far as possible from the respective 
structures 15a, 15b. In this condition, the respective ends 
12a, 20b (as indicated in FIG. 5d) overlap and provide the 
machine 1 first operating station 6 with a portion of a 
product sliding surface 9 which can be opened and closed 
horizontally with suitably timed movements of the linkages 
22, 25 which drive the counter- folder 12 and folder 11, and 
when the relevant command is issued by the machine 1 
centralized, main control means. The timing assigned to the 
linkages 22, 25 which drive the counter-folder 12 and folder 
11 preferably envisages that when the counter-folder 12 and 
folder 11 are in the above-mentioned maximum projection 
condition, they simultaneously reach an end of stroke point 
positioned relative to a vertical center line 6a of the first 
operating station 6 downstream, along the wrapper 4 form- 
ing line 10, by a given distance, labeled Dl in FIG. 5a*, 
where distance Dl is preferably around 70 mm. 

In FIG. 6a it can be seen that the configuration which 
envisages the offset support of the counter- folder 12 and 
folder 11 allows a machine 1 to be obtained which, as a 
whole, has the advantage of easy access to the zones 
immediately below and at the side of the first operating 
station 6. 

The vertical-plane folders 13 and 14 consist of four 
flexible, vertical plates, supported in pairs parallel with one 
another in succession along the forming line 10 (see FIG. 
6a). The folders 13, 14 are supported by respective supports 
29 mounted in such a way that they slide in guides 31 on two 
parallel, vertical structural side frames 30 (see FIG. He) of 
the machine casing 15 (only one of the side frames 30 is 
illustrated in FIG. 8c). Four linkages 32, comprising a 
connecting rod 32a and a crankshaft 326, connected to one 
another by ball joints (see FIGS. 6a, 86), connect the 
supports 29 of the opposite vertical -plane folders 13, 14 of 
the two side frames 30 to respective motors 33a, 336 shared 
by each pair of folders 13, 14. The motors 33a, 336 are 
preferably of the brushless electronic type. The machine 
casing 15, therefore, houses two motors 33a and 336, 
controlled by the machine 1 general control means which, by 
means of the linkages 32, cause the four folder plates 13, 14 
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to translate horizontally and alternately, in pairs and in 
opposite directions, along the forming line 10. The two pairs 
of vertical-plane folders 13, 14 are moved between two end 
positions in which they are respectively furthest apart and 

5 closest together. Again, the timing of the linkages 32 is such 
that the pairs of vertical-plane folders 13, 14 reach the 
position in which they are closest to one another at a point 
that is translated along the wrapper 4 forming line 10, being 
distance Dl downstream of the vertical center line 6a of the 

10 first operating station 6 (see FIG. 6a). 

The connecting rods 32a and crankshafts 32b of the 
linkages 32 are connected by ball joints and their angle to 
one another may be adjusted so as to adjust the relative 
position of the folders 13, 14 according to the horizontal 

15 dimension of the pack positioned longitudinally to the 
forming line 10 (pack length detected along the direction of 
the reference axis X in FIG. 4). 

The corresponding folders 13, 14 of the two side frames 
30 also have adjustment means, which allow the folders 13, 

20 14 to be opened horizontally, transversal to the forming line 
10 (along the reference axis Y in FIG. 4), and translated 
vertically (along the reference axis Z in FIG. 4), so that they 
can be adjusted according to the variations in the other 
dimensions (depth and height) of the pack 2, which corre- 

25 spond with the various sizes of the packs of products 3 that 
can be obtained using the machine 1. 

The fact that, as indicated above, both pairs of vertical- 
plane folders 13, 14 are mobile along the forming line 10 is 
a characteristic which, allowing the vertical-plane folders 

30 13, 14 to make smaller movements, allows a reduction in the 
dynamic effects and means that, all other conditions being 
equal, the machine 1 operates at a higher speed. 

The second operating station 7 comprises two pairs of 

35 fixed folders 16, 17, positioned one after another inside the 
machine casing 15, and first sealing means 180 located 
between the two pairs of folders 16, 17 (see FIGS. 6a, 76). 

The fixed folders 16 of the first pair (see FIGS. 3 and 6a) 
are located on either side of the forming line 10 and have 

40 helical surfaces which extend longitudinally to the forming 
line 10. The fixed folders 17 of the second pair are also 
positioned on either side of the forming line 10, have helical 
surfaces extending longitudinally to the forming line 10 and 
are further forward and higher than the first pair relative to 

45 the product sliding surface 9. 

The lower fixed folders 16 can be opened horizontally, 
transversal to the forming line 10. The upper fixed folders 
17, as well as opening horizontally, may also be adjusted 
vertically, to adjust them to variations in the height of the 

50 pack. ' 

The machine 1 also comprises (see FIGS. 3-6a-66) 
horizontal beams 34 inside the machine casing 15, posi- 
tioned longitudinally to the forming line 10 at the sides of 
the pusher elements 19 of the closed-loop transfer device 18. 

55 The horizontal beams 34 pass through the entire length of 
the machine casing 15 and, being above the first and second 
operating stations 6, 7 and at least part of the third operating 
station 8, combine to form top horizontal contact surfaces 
envisaged to contrast the tops of the packs 2 of products in 

60 transit along the wrapper 4 forming line 10. 

The beams 34 are supported at each end by supports 35 
(see FIG. 66) which have lead screws engaged on four 
vertical, motor-driven worm screws 36. The worm screws 36 
are connected together by a shared drive chain 37, on a 

65 horizontal plane and connected to a driving sprocket 38 
which is, in turn, driven by a brushless electronic motor (see 
FIG. 9). Activation of the sprocket 38 of this motor, con- 
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trolled by the machine centralized, main control means, 
allows the top horizontal contact surface defined by the 
beams 34 to be raised and lowered relative to the product 
sliding surface 9 below. 

Moreover, FIG. 9 also shows that the tops of the side 
frames 30 of the machine casing 15 are connected to one 
another by fixed horizontal beams 39 which support in 
guides two first horizontally sliding carriages 40 (the Figure 
illustrates only half of the machine 1, but the description 
herein applies symmetrically to the other half of the machine 
1). The first carriages 40 translate relative to the beams 39 
by means of a motor-driven worm screw 41 (powered by a 
brushless electronic motor controlled by the machine 1 
centralized, main control means) on which the first carriages 
40 engage. The worm screw 41 has opposite threads at the 
two opposite side frames 30 of the machine casing 15, so 
that the same rotation of the worm screws 41 causes simul- 
taneous translation of the two first carriages 40 engaged on 
said screw 41, the carriages translating horizontally opposite 
one another, moving away from or towards each another, 
depending on the direction of rotation of the worm screw 41. 
Second carriages 42 are supported by each first carriage 40 
in such a way that they slide in guides in a vertical direction 
and support the vertical-plane folders 13 and 14 by means of 
a horizontal guide 426 along which the vertical-plane folders 
13 and 14 translate under the action of the respective 
connecting rods 32a. The translation of the second carriages 
42 is driven by a vertical worm screw 43 which, depending 
on the direction of rotation, raises or lowers its second 
carriage 42 vertically, at the same time varying the height of 
the vertical-plane folders 13 and 14 relative to the product 
sliding surface 9 along the machine 1 forming line 10. 

From FIGS. 8a, 86 and 9 it can be seen that the sprocket 
38 drives not only the chain 37 which drives the worm 
screws 36 of the top surface, but also a chain 44 which 
causes the vertical worm screws 43 of the second carriages 
42 to rotate. However, since the stroke of the vertical 
translation of the vertical-plane folder elements 13, 14 must 
be half that of the movements of the top surface (the 
vertical-plane folder elements 13, 14 are positioned half way 
up the pack 2 of products), the worm screw 43 has half the 
pitch of the worm screws 36 which drive the top surface. 

It is, therefore, evident that the vertical movement of the 
top surface constituted by the beams 34 allows the machine 
1 to be set up according to variations in the height (relative 
to the sliding surface 9) of the packs 2 of products 3 in transit 
along the wrapper 4 forming fine 10. This adjustment, 
relative to the sliding surface 9, can also be correlated with 
variations in the vertical distance between the pairs of fixed 
folders 16 and 17 of the machine 1 second operating station 
7. In contrast, adjustments correlated to size variations, 
related to pack 2 depth (direction Y in FIG. 4) are effected 
when the worm screw 41 is activated, and may also be 
correlated with the corresponding adjustments to the width 
separating the fixed folders 16 and 17 of the second oper- 
ating station 7. 

The adjustments related to the length of the packs 2 are 
effected by adjusting the strokes of the linkages 22, 25, 32 
which respectively drive the horizontal-plane folder 11 and 
counter-folder 12 and the vertical-plane folders 13, 14. 
Finally, variations in the distance between the pusher ele- 
ments 19 of the closed-loop transfer device 18 are made by 
changing the relative timing of the parallel chains 28 which 
alternately support the consecutive pushers 19. 

It should be noted that the above-mentioned adjustments 
are all controlled by the machine 1 centralized, main control 
means with reference only to the product 3 sliding surface 9. 
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Returning to the second operating station 7, FIGS. 6a, lb 
and 10 show in more detail that the first sealing means 180 
comprise a sealing bar 18a supported across the product 3 
sliding surface 9, transversal to the wrapper 4 forming line 

5 10. The sealing bar 18a is supported by a system of parallel 
rods 186, one end of the rods being connected to the sealing 
bar 18a, whilst the other end is connected to the machine 1 
structure. The rods 186 are all connected to one end of a 
connecting rod 18c of variable length, the other end of which 

10 is connected to a motor-driven cam 18a*. A reduction gear 
driven by a brushless electronic motor ISh causes the cam 
18d to rotate, allowing the sealing bar 18a to periodically 
rise from the product sliding surface 9 and be held in a raised 
position for a period of time sufficient to seal the sheet of 

15 wrapping material. Thanks to the use of the brushless motor, 
said time may be set from the program, so that the sealing 
is effected with invariable times, irrespective of the speed of 
the forming line 10. The connecting rod 18c of variable 
length is driven, specifically, by a pneumatic piston whose 

20 rod 18e is jointed to the sealing bar 18a and whose cylinder 
18/ is jointed to the cam 18a*. The machine 1 centralized, 
main control means control not only activation of the motor 
18A, but also activation of the cylinder 18/ and, when the 
machine 1 stops in an emergency condition, withdraw the 

25 rod 18e into the cylinder 18/ thus lowering the sealing bar 
18a below the sliding surface 9 (see FIG. lb). This con- 
struction configuration allows the creation of safety means 
which prevent accidental burning of the sheet of wrapping 
material on the pack 2 of products 3 in the event of a fault 

30 in machine 1 operation. 

The third operating station 8, as can been seen in FIG. 3 
and FIGS. 11a, 116, is supported in such a way that it is 
partially offset by the machine casing 15 along the wrapper 
forming line 10 and is substantially divided into two con- 

35 secutive sections 8a and 86, respectively envisaged for 
sealing the wrapper 4 and allowing the subsequent cooling 
and setting of the seals. 

More specifically, the third operating station 8 comprises 
two belts 46 (see FIGS. 11a, 116) closed in loops around 

40 motor-driven pulleys 46/? and rotating about vertical axes 
46a, the belts positioned in such a way that they form 
opposite elongated loops along the wrapper forming line 10. 
At the first section 8a of the third operating station 8, there 
are sealing elements 47, fitted with heating elements, inside 

45 the looped belts 46. The sealing elements 47 are made of an 
antifriction material and press the looped belts 46 against the 
packs 2 of products between them, sealing the wrapping 
sheet in the conventional way, 

5Q As regards the product lift 5, "FIGS. 5a and 5a" show in 
particular that it is positioned below the product sliding 
surface 9 and is vertically and alternately mobile between a 
lowered level, at which it receives the ready-stacked prod- 
ucts 3 onto its horizontal loading table 5p, and a raised level, 

55 at which it places the products 3 in the first operating station 
6, on the sliding surface 9, feeding them between pairs of 
consecutive pushers 19 on the looped transfer device 18, 
with a sheet of wrapping material received from the film 
feed line 100 laid on top of the products. 

6Q More specifically, the lift 5 loading table 5p is divided into 
three adjacent elements, the external ones 5/?' being integral 
with one another, whilst the central element 5/7" is indepen- 
dent of the other two elements Sp\ 
Two guide rods 48 allow the vertical translation respec- 

65 tively of the two external elements 5/?' and the central 
element 5/?" of the loading table 5p when corresponding 
actuator means are activated. The actuator means consist, in 
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particular (see FIG. 12), of two independent linkages 49, 
each of which drives one of the guide rods 48 and comprises 
connecting rods 49a jointed at one end to the guide rods 48 
of the elements 5p\ Sp" and connected in such a way that 
they can rotate to crankshafts 496 driven by two brushless 5 
electronic motors 49c, controlled by the machine 1 
centralized, main control means. 

The elements 5/?' and Sp" of the loading table 5p are 
moved by the corresponding actuator means, with different 
sequences, depending on the number and arrangement of the 10 
products 3 on the loading table Sp. For configurations which 
envisage two or more rolls of products 3 side-by-side on the 
loading table 5/?, the external elements 5/?' are moved to the 
level of the product 3 sliding surface 9 then immediately 
returned to the lowered position; in contrast, after reaching 15 
the product sliding surface 9, the central element 5p" stops 
in that position and remains there for a given interval. At the 
end of the wait interval, the central element 5p" returns to 
the lowered level of the loading table Sp. For product packs 
which require a different sequence of movements to that 20 
described above (such as packs containing only one or two 
products, where no wait interval is necessary), the sequence 
can easily be reprogrammed by intervening exclusively via 
the software on the machine centralized control means, 
without necessitating any intervention on the physical ele- 25 
ments Sp 1 and 5/?" of the lift 5. 

Adjustments to the lift 5 stroke correlated with variations 
in the size of packs 2 of products, during packaging (pack 
height), again refer only to the product sliding surface 9 
along the forming line 10. In other words, the logic behind 30 
adjustment of the lift 5 stroke, necessary to adapt it to a 
different pack 2 height, envisages definition of the various 
positions of the loading table Sp in terms of lowering 
movements H of the loading table Sp relative to the product 
3 sliding surface 9 along the wrapper 4 forming line 10 (see 35 
FIG. 5c). This characteristic is advantageous in that it allows 
a reduction in the overall number of machine 1 adjustments, 
meaning that they are also easier to control. 

As regards the product feed line 50, with reference to 4Q 
FIGS. 1 and 2, it may be seen that it basically comprises a 
feeder 51 for sets of products, suitably grouped by conven- 
tional dosing means, not illustrated, which in turn feeds a 
transfer device 60 for the layered products, designed to feed 
the lift 5. 

45 

The product set feeder 51 basically comprises (see FIGS. 
1, 2, 13a, 136) a fixed support structure 51a which, on either 
side of a horizontal product 3 support surface 52, supports 
two parallel chains 53 wound in a loop and over a series of 
pulleys 54, and connected by transversal bars 556 to the 50 
surface 52, the bars designed to make contact with the 
products 3 on the surface 52 and push them from one end of 
the feeder 51 to the other when the chains 53 run tangentially 
to the pulleys 54. 

The feeder 51 is structured in such a way that it has an arm 55 
55 which is mobile relative to the fixed structure 51a. The 
arm 55 supports the pulleys S4e of the chains 53 located near 
the unloading end 516 of the feeder 51 and is connected to 
the fixed structure 51a by a plate 56 which is hinged to the 
fixed structure 51a and housed in such a way that it can slide 60 
in a slot 57 in the arm 55. The arm 55 also has drive means, 
consisting of a brushless motor 58 which drives a linkage 59 
connected to the arm 55, the drive means designed to make 
the arm 55 rotate on the fixed structure 51a so as to raise or 
lower the unloading end 516 of the feeder 51 relative to the 65 
product sliding surface 52. The product sliding surface 52 is 
shaped in such a way that it guarantees that the products are 
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constantly supported, even as the unloading end 516 of the 
feeder 51 moves away from the fixed structure 51a. This 
movement away from the fixed structure is allowed by the 
sliding of the slot 57 on the plate 56 fixed to the fixed 
structure 51a. 

Tensioning means 59 for the chains 53 vary the length of 
the sections of the chains 53 between the various pulleys 54, 
allowing the chains 53 to follow the telescopic removal 
movement of the arm 55, maintaining the tension on the 
pulleys 54 substantially unchanged. 

Reaction means are envisaged between the arm 55 and the 
fixed support structure 51a, said means designed to coun- 
teract the rotation of the arm 55 due to the weight of the arm 
55. The reaction means comprise one or more pneumatic 
cylinders 380 (see FIG. 136), powered by a control circuit 
with a pressure intensity controlled by the centralized con- 
trol means, also designed to counteract the rotation of the 
arm 55 about the point at which it is hinged to the fixed 
structure 51a. The cylinders 380, therefore, act as a pneu- 
matic spring which provides the following advantages: 
allows a reduction in the torque required of the motor 58; 
allows the arm 55 to be rotated, and hence repositioned, 
more rapidly; allows accidental dropping of the arm 55 to be 
avoided if the motor 58 power supply is cut, or if the safety 
systems fail to function efficiently. 

The transfer device 60 (see FIG. 2) is positioned adjacent 
to the free, that is to say, unloading end 516 of the arm 55, 
between the feeder 51 and the lift 5, and its structure 
comprises four sides 62, consisting of two parallel pairs, 
supported by two looped transfer devices 64 fitted with pairs 
of parallel chains 65a, 656 connected by product 3 pusher 
bars 63, distributed along separate looped paths, of equal 
length but different shapes, which extend one inside the 
other within the transfer device 60. 

Overlapping, horizontal transfer surfaces 61a, 616 alter- 
nately receive the products 3 from the unloading end 516 of 
the feeder 51. The products 3 received are then intercepted 
by the pusher bars 63 and gradually pushed towards the end 
60s of the transfer device 60 next to the lift 5. 

The height of the horizontal transfer surfaces 61a, 616 
may be adjusted to align them with the loading table Sp of 
the lift 5, using adjustment means correlated with the height 
of the product sliding surface 9 inside the machine casing 
15. 

A horizontally mobile slide supports both the arm 55 of 
the feeder 51 and the transfer device 60 in such a way that 
the unloading end 60s of the transfer device 60 is above the 
loading table 5p of the lift 5, translating the arm 55 of the 
feeder 51 along the slot 57 without interrupting the conti- 
nuity of the support surface for the products fed. 

The sides 62 of the two transfer surfaces 61a, 616 are 
rigidly connected to the walls 21a of the hoppers 27 by rigid 
rods attached with cardan joints. The rods and cardan joints 
constitute more general adjustment means, controlled by the 
machine 1 centralized control means to impart a simulta- 
neous automatic adjustment to the walls 21a of the hoppers 
27 and the sides 62, according to the width of the pack 2, 
irrespective of the relative position and height of the walls 
27a and sides 62. 

At the center of the feed line 50, between the transfer 
device 60 and the feeder 51, the machine 1 has connecting 
means which connect the structure of the transfer device 60 
to the end of the arm 516. In particular, these connecting 
means comprise a vertical guide 381 connected to the 
structure of the transfer device 60 by two cylinders 382 (see 
FIG. 13c) respectively located on either side of the product 
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feed line 50. A bearing 383 attached to the unloading end 
516 of the feeder 51 is mounted in such a way that it can 
translate along the guide 381 and constrains the unloading 
end 516 to move vertically during the oscillations of the arm 
55 about the plate 56. Activation of the cylinders 382 is 
controlled by the centralized control means and allows the 
vertical guide 381 to be moved horizontally away from or 
towards the transfer device 60 over a preset distance. Such 
a movement of the arm, in one direction, allows the feeder 
to be moved away from the transfer device 60 so as to 
prevent the bars 556 of the arm from interfering with the 
pusher bars 63 of the transfer device 60 during set up or 
size -changeover operations and, in the other direction, 
allows the feed line 50 operating cycle conditions to be 
restored. 

In FIGS. 13a and 13b it can be seen that on the feeder 51, 
due to the fact that during adjustment the drive means of the 
chains 53 translate on the plate 56 integral with the arm 55, 
whatever the extent of the adjustment movement between 
the feeder 51 and transfer device 60, the timing of the bars 
55b of the arm 55 is constantly maintained. This means that 
the product pack size changes can be effected directly with 
the software of the centralized control means, the advantages 
being simpler, more rapid adjustment operations. 

When the packaging machine 1 is operated, the product 
feed line 50 prepares the sets of products 3, which may be 
in layers, that are deposited on the loading table 5p of the lift 
5. 

The products 3 are deposited with a combined translation 
of the arm 55 of the feeder 51 and the transfer device 60 
attached to it. This translation is made possible by the fact 
that, as indicated above, the feeder 51 and transfer device 60 
are supported by a shared carriage, mounted in such a way 
that it can slide horizontally on a guide supported by a fixed 
structure on the packaging machine 1 (see FIGS. 13a, 136). 

This horizontal translation is effected alternately between 
two end positions, at which the unloading end 60s of the 
transfer device 60 is respectively: in one case, close to the 
side of the loading table 5p of the lift 5 and, in the other case, 
above the loading table 5p and near the center line of the lift 
5 (see FIG. 2). 

It should be noticed that the positioning of the unloading 
end 6O5 above the loading table 5p of the lift 5 has the 
advantage of allowing the products, layered or not, to be 
deposited without the layers of products 3 positioned above 
one another sliding relative to each other. 

As regards adjustment of the feeder 60 of the feed line 10, 
it should be noticed that this adjustment refers to the product 
sliding surface 9 in terms of its vertical positioning relative 
to the surface 9. In other words, the adjustment is ideally 
made by keeping the position of the top of the product 3 
fixed, so that the top remains constantly equidistant from the 
sheet of wrapping material in the positioning device 105. In 
contrast, the base of the product 3 varies according to the 
size of the products 3 being packaged. The lower layer of 
products 3 in a pack 2 to be formed is, therefore, forced to 
converge upwards, so that the top of the lower product is at 
a point immediately below the upper product, then the two 
layers are aligned. This alignment occurs during the final 
stage of product feed, when the transfer surfaces 61a, 61b 
place both layers on the loading table 5p of the lift 5. 

Such a set-up has allowed the end of the feed line 10 
(corresponding to the transfer device 60) to be shortened 
and, therefore, a reduction in the length of the chains. The 
advantage of this is that there are fewer pusher bars 63, 
allowing a reduction in bar 63 assembly times when this 
operation is required. 
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It should also be noticed that the mounting of the feeder 
51 and transfer device 60 on a shared carriage allows the 
carriage to be driven vertically by brushless electronic 
motors, said movement controlled by the packaging 
machine 1 control means so as to align the unloading end 
60s of the feed line 50 with the loading table 5p of the lift 
5. In other words, the height of the feed line 50 is also 
adjusted by lowering the unloading end 60s relative to the 
product sliding surface 9. 

As regards the film feed line 100, FIG. 1 shows that it is 
positioned on the side of the machine casing 15 opposite that 
of the product feed line 50 and basically comprises (see FIG. 
15a) a unit 101 for unwinding a plastic film 4/ from a reel 
102, a cutting device 103, a transfer device 104 and a 
positioning device 105 (see FIG. 156). 

The unwinding unit 101 comprises a pair of unwinding 
rollers 101a, supported on either side of the film 4/, in 
contact along one of their generatrices and motor-driven so 
as to impart to the film 4/ a forward movement which 
gradually unwinds the film 4/ from the reel 102. A photocell 
1016 is attached to the unwinding unit 101, upstream of the 
unwinding rollers 101a, to allow the reading of several 
control references stamped on the film 4/unwound from the 
reel 102 for the length control. The unwinding rollers 101a 
are preferably driven by a brushless electronic motor, con- 
trolled by the machine 1 centralized, main control means so 
that it is activated for the time necessary to unwind a preset 
length of film 4/, the length being detected by the photocell 
1016. 

Between the unwinding rollers 101a and the reel 102, the 
unwinding unit 101 comprises controlled film 4/ tensioning 
means 106 which, in particular, comprise an idle roller 106a 
(dandy roller) supported by a linear actuator, represented for 
example by a pneumatic cylinder, and housed in such a way 
that it can slide in a linear guide 106c. 

The movements of the idle roller 106a along the guide 
106c are potentiometrically controlled, so that the film 4/ 
tensioning can be modulated from the program by the 
machine 1 control means according to the physical and 
geometric characteristics of the film 4/ used. 

The cutting device 103 comprises two cutters 103a, 1036 
comprising blades angled transversally to the film 4/, on 
either side of the latter, one of which has a segmented cutting 
edge. A first cutter 103a is supported by a support roller 
103c, which rotates about its own axis driven by a brushless 
electronic motor 103d which drives the roller 103c by means 
of a belt drive 103e. The second cutter 1036 is supported 
tangential to the cutting plane of the first cutter 103a by a 
support 103/ 

The support 103/ supports the second cutter 1036, with 
elastic means inserted between the two. Said elastic means 
allow more gradual cutting, thus extending the working life 
of the cutting edge of the cutter 103a, 1036 edges. 

The support 103/ for the second cutter 1036 is attached to 
the machine 1 structure by a fixed hinge 103g and two 
pistons 104h which, when operated, allow the second cutter 
1036 to be moved towards or away from the first cutter 103a, 
in order to adjust the relative positions necessary for some 
machine 1 adjustments. 

During operation, the cutting device 103 makes discon- 
tinuous cuts in the film 4/, creating a tear line which, 
although maintaining film 4/ continuity, allows sheets of a 
predetermined size to be torn from the film at the appropriate 
time. 

As regards adjustment of the cutting device 103, in terms 
of a variation in the distance between two consecutive tear 
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lines, FIG. 15a clearly shows that this is easily controlled by 
the machine 1 centralized, main control means, creating a 
controlled correlation between the speed of rotation of the 
first cutter 103a and the feed speed of the film 4/ being 
unwound. 

The transfer device 104 comprises two opposite convey- 
ors with respective motor-driven belts 104a, 1046, wound 
around pulleys 104c to form an elongated loop along the film 
4/ 

The belts 104a, 104b have transfer branches 104e which 
clamp both sides of the film 4/between them, feeding it from 
an infeed zone, near the cutting device 103, to an outfeed 
zone, near the positioning device 105. 

The transfer branches 104e of the individual belts 104a, 
1046 are counteracted from the inside of the respective loop 
configurations by a set of presser rollers 104^ supported by 
supports 104/. 

The presser rollers 104a* are staggered longitudinally to 
the film 4/ and are mounted in such a way that they make 
contact orthogonally with the branches 104e, so as to impart 
to the film 4/ an undulating longitudinal form, which pro- 
motes film 4/ drawing by friction. 

The support 104/ of the presser rollers 104a* of one of the 
belts 104a is divided into two parts 104/, 104/' connected 
together by a reciprocal joint 104g and a piston 104/i 
controlled by the machine 1 centralized control means. 

The positioning device 105 (see FIG. 156) extends down- 
stream of the transfer device 104 and across a machine 1 
vertical frame, located between the forming line 10 and the 
lifts. 

Said positioning device 105 comprises two opposite 
motor-driven belts 105a, wound around pulleys 1056 and 
forming elongated horizontal loops along the film 4/ The 
belts 105a have opposite transfer sections 105d, pressed 
against one another on either side of the film 4/ by presser 
rollers 105e, so as to transfer the film horizontally until it 
reaches the lift 5 vertical axis. The belts 105a are motor- 
driven, so that they have a speed tangential to the film 4/ 
which is significantly higher than the speed of the film 4/ 
along the transfer device 104. 

The rollers 105a of one of the belts 105a, in particular the 
lower belt 105a, are supported by a connecting rod 105g of 
a first four-bar linkage which has rocker arms IQSh con- 
nected in such a way that they can rotate, respectively to the 
connecting rod 105g and to the frame. The rocker arms 105/i 
of the first linkage are moved at an angle by rods 105i moved 
by a second four-bar linkage 105/, in turn driven by an 
electronic motor 105/n, preferably of the brushless type, 
controlled by the machine 1 general control means. During 
operation, the positioning device 105 allows sheets delim- 
ited by two consecutive tear lines to be torn from the film 4/, 
at the zones of the film 4/ which gradually come to be 
simultaneously held by the belts 104a, 1046 of the transfer 
device 104 and the belts 105a, 1056 of the positioning 
device 105. 

In this condition, the piston 104h is activated or disabled 
by the centralized control means, so as to allow a sheet to be 
torn from the film 4/ only at the predetermined position, 
depending on the position, downstream or upstream of the 
piston 104/i, assumed by the tear line in the various pack 
sizes. 

After each sheet torn from the film 4/ has reached its final 
position on the lift 5 vertical axis, the positioning device 105 
motor is stopped. Then, activation of the motor of the second 
four-bar linkage 1051 moves the lower belt 1056 of the 
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positioning device 105 away from the upper belt 105a and 
the sheet, released by the belts 105a, 1056, is intercepted by 
the pack of products raised by the lift 5, extracted from the 
positioning device 105 and transferred together with the 
products to the machine 1 first operating station 6 above. 

Operation of the packaging machine 1 may be described 
starting from an initial configuration, in which (see FIG. Sa) 
the lift 5 loading table 5p is lowered relative to the horizontal 
product sliding surface 9 by a height I I (see FIG. 5c), closely 
correlated with the height of the pack 2 of products 
(illustrated by way of example, but without limiting the 
range of configurations, by two layers of products placed 
one on top of the other), a height which is detected along the 
direction of the reference axis Yin FIG. 4, starting from the 
sliding surface 9. 

In this condition, after the product feed line 50 has 
deposited the products on the lift 5 loading table 5p, the lift 
5 is raised until its loading table 5p is aligned with the 
product sliding surface 9. During the lift 5 upstroke from the 
lowered level to the raised level, the products intercept a 
sheet of wrapping material standing by in the positioning 
device 105 and are placed on the sliding surface 9 of the feed 
line 10, between the pusher means 19 of the closed-loop 
transfer device 18. Meanwhile, the sheet of wrapping mate- 
rial lies on top of the products 3 (see FIG. 56) and hangs 
down on both sides of the products with its vertical folds 
positioned between the products 3 and the pusher elements 
19. 

When the products 3 have reached the first operating 
station 6 (see FIG. 56), the lift loading table 5p external 
elements 5/?' descend again, whilst the central element 5p" 
maintains its position, supporting the products 3 together 
with the pusher elements 19. 

In this condition, the horizontal-plane folder 11 and 
counter- folder 12, located below the sliding surface 9, are 
moved from a first, open, end position (in which they were 
positioned to allow the transit of the loading table 5p of the 
lift 5 towards the product 3 sliding surface 9), to a second, 
closed, end position, in which the products 3 are gradually 
loaded onto them and they support the products on the 
sliding surface 9, whilst the central element 5p" of the 
loading table 5p in turn begins to move towards the lift 5 
lowered position. 

As the folder 11 and counter-folder 12 move towards one 
another, the opposite edges of the sheet, hanging down 
vertically from the pack 2, are gradually intercepted by the 
folder 11 and counter-folder 12, which cause them to overlap 
underneath the products 3. 

As the folder 11 and counter-folder 12 move towards one 
another, two pairs of vertical -plane folders 13, 14, parallel 
with one another and with the forming line 10, located on 
either side of the products at a distance corresponding to the 
pack depth and mobile opposite one another, are moved 
from a non-operating end position in which they are outside 
the pack width dimension, towards a closed, operating 
position. 

In the closed, operating position, the vertical-plane folders 
13, 14 intercept the vertical edges of the sheet at the faces 
of the pack parallel with the forming line 10 and fold them 
about vertical fold lines, forming pairs of first, vertical flaps 
13v, which are pressed against the products 3 and pairs of 
second, horizontal flaps 13o, on either side of the vertical- 
plane folders 13, 14, 

A further forward movement along the sliding line 9, 
imparted to the products 3 by activation of the pusher 
elements 19, brings the products to the second operating 
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station 7 (see FIG. 5e). Here, the two pairs of fixed helical 
folders 16, 17 located on either side of the feed line 10 and 
at a distance from one another: vertically, according to the 
height of the pack 2 of products, and horizontally according 
to the depth of the pack 2, gradually fold the second flaps 
13o until they overlap the sheet of wrapping material on the 
top and bottom of the pack 2 against the products 3. 

The first sealing means 180 then intervene, sealing the 
overlapping edges of the sheet of wrapping material under- 
neath the pack. 

A further movement of the pusher elements 19 brings the 
products to the third operating station 8, where second 
sealing means definitively seal the first and second flaps to 
the sheet of wrapping material. 

The present invention fulfils the aim of allowing product 
3 pack 2 size adjustments referenced directly or indirectly 
solely to the product 3 sliding surface 9. Such a set-up allows 
automated, centralized control of the machine 1 and the 
relative size adjustments, a control which can be obtained by 
operating almost exclusively via software directly from the 
machine 1 centralized control means. Such a construction 
design is made particularly simple by the fact that, as 
indicated above, all actuator means which drive the machine 
1 moving parts preferably comprise brushless electronic 
motors. 

However, such a design concept also encompasses alter- 
native embodiments and modifications which may be the 
result of a more strictly mechanical machine 1 set-up. 

One such alternative embodiment is illustrated, by way of 
example and without limiting the scope of application, in 
FIGS. 16, 16a and 17, in which it can be seen in particular 
that the actuator means of the moving parts on the machine 
1 may be driven by a single main motor-driven shaft 226 
extending through the machine 1 longitudinally below the 
machine casing 15. 

In this case, the main shaft 226 is driven by mechanical 
belt or chain drives 225, 227 connected to gearings 225a, 
227a which drive linkages 225b, 227b connected to the 
horizontal -plane folder 11 and counter-folder 12. 

The main shaft 226, again through a flexible element drive 
240 (belt or chain), drives a gearing 240a located at one end 
of the machine 1 casing 15. Said gearing 240a simulta- 
neously drives both pairs of vertical-plane folders 13, 14 by 
simultaneously driving two crankshafts 240b, 240c belong- 
ing to two separate linkages, one of which drives a first pair 
of folders 13, 14 and the other driving a second pair of 
vertical-plane folders 13, 14 immediately adjacent along the 
forming line 10. 

As regards the lift 5, FIG. 17 shows that being driven by 
the main shaft 226, it is possible to operate in a similar way 
to that described above, driving the lift 5 loading table 5p 
with a third linkage 241 which has an arm 242 that oscillates 
alternately in the vertical plane, one end of the arm inter- 
connecting with the rod 48 of the lift 5 loading table 5p at 
a suitably shaped end slot 243. 

What is claimed: 

1. An automatic packaging machine for packaging prod- 
ucts in packs comprising: a wrapper forming line, said line 
having a succession of at least three operating stations above 
a sliding surface along which the products are fed with a 
stepping motion by mobile pusher elements; a forming line 
in which a first operating station co-operates with a lift, the 
lift being positioned below the product sliding surface and 
being vertically and alternately mobile between a lowered 
position, in which it receives the products on its loading 
table and a raised level, in which it places the products on 
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the sliding surface of the forming line, feeding them between 
the pusher elements with a sheet of wrapping material laid 
on top of the products and hanging down on either side of 
them, its vertical folds between the products and the pusher 

5 elements; the first operating station also comprising a 
horizontal-plane folder and counter- folder, located below 
the sliding surface and on either side of the lift, said folder 
and counter-folder being alternately and relatively mobile 
parallel with the sliding surface between a first, open, end 
position, in which they allow the transit of the lift loading 
tabic towards the product sliding surface, and a second, 
closed, end position, in which they are brought together in 
such a way as to gradually take the products from the 
loading table, supporting them on the sliding surface and 
simultaneously wrapping the opposite edges of the sheet 

15 around the products until they overlap underneath the prod- 
ucts; said first operating station also comprising two pairs of 
vertical-plane folders, parallel with one another and with the 
forming line, being positioned on either side of the products 
at a distance corresponding with the pack depth and being 

20 alternately mobile opposite one another between a non- 
operating end position, in which they are located outside the 
pack width dimension, and a closed, operating position, 
reached as they intercept the vertical edges of the sheet, 
folding them to form pairs of first, vertical flaps which are 

25 pressed against the products, and pairs of second, horizontal 
flaps, the latter being on either side of the vertical-plane 
folders; a second operating station comprising two pairs of 
fixed folders, being located on either side of the forming line 
and distanced from one another vertically according to the 

30 product pack height and horizontally according to the pack 
depth, said fixed folders having helical surfaces extending 
longitudinally to the forming line to gradually fold the 
second flaps until they overlap the sheet of wrapping 
material, pressing them against the products; there being 

35 sealing means for sealing the overlapping edges of the sheet 
of wrapping material underneath the pack and the first and 
second flaps on the sheet of wrapping material, the machine 
being characterized in that it comprises adjustment means at 
least for the wrapper forming line, said means being opera - 

40 lively connected to machine centralized control means and 
being designed to refer the machine adjustments necessary 
for pack size variations to the product sliding surface. 

2. The machine according to claim 1, comprising a 
support structure for the horizontal-plane folder, said struc- 

45 ture translating alternately relative to the machine fixed 
structure when corresponding actuator means are activated, 
wherein the actuator means comprise a linkage including a 
connecting rod, one end of which is jointed to the folder 
support structure and the other end is connected to a motor- 

50 driven crankshaft, said adjustment means comprising a 
motor which drives the crankshaft, controlled by machine 
centralized, main control means according to the pack size 
detectable longitudinally to the wrapper forming line. 

3. The machine according to claim 2, wherein the motor 
55 which drives the crankshaft is a brushless electronic motor. 

4. The machine according to claim 1, wherein a support 
structure for the horizontal-plane counter-folder translates 
alternately relative to the machine fixed structure when 
corresponding actuator means are activated, and wherein the 

60 actuator means comprise a linkage including a connecting 
rod, one end of which is jointed to the counter-folder support 
structure and the other end is jointed to a motor-driven 
crankshaft, said adjustment means comprising an electronic 
motor which drives the crankshaft, the motor being con- 

65 trolled by machine centralized, main control means accord- 
ing to the pack size detectable longitudinally to the wrapper 
forming line. 
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5. The machine according to claim 1, wherein the folder 
and counter- folder are simultaneously mobile relative to the 
product sliding surface and reach the closed position at an 
end of stroke point, said point being located a given distance 
downstream of a vertical center line of the first operating 5 
station, along the wrapper forming line. 

6. The machine according to claim 5, wherein the distance 
is approximately 70 mm. 

7. The machine according to claim 1, wherein the folder 
and counter- folder are supported in such a way that they are aQ 
horizontally offset below the first operating station, allowing 
access to the machine in the areas below and to the sides of 
the first operating station. 

8. The machine according to claim 1, comprising a hopper 
between the first operating station and the lift, wherein the 
hopper has at least one vertical wall, said wall translating 15 
horizontally when corresponding actuator means, controlled 
by the machine centralized control means, are activated, in 
such a way that it may be positioned at a variable distance 
from a vertical center line of the first operating station 
depending on the size of the pack. 20 

9. The machine according to claim 8, wherein said wall or 
walls of the hopper are horizontally supported in such a way 
that they are offset and guided by a structure on the machine. 

10. The machine according to claim 8, wherein said wall 

or walls of the hopper have actuator means controlled by the 25 
machine centralized control means. 

11. The machine according to claim 10, wherein said 
actuator means comprise a rod which is integral with the 
wall or walls of the hopper, having teeth which engage with 

a motor-driven sprocket when the relative command is 30 
issued by the machine centralized control means, 

12. The machine according to claim 1, wherein the lift has 
actuator means which drive its mobile loading table, the 
height of said means being adjustable relative to the product 
sliding surface between the operating stations. 35 

13. The machine according to claim 12, in which the lift 
comprises vertically translating guide rods for a lift table, 
wherein said actuator means comprise at least one linkage 
including a connecting rod and a crankshaft jointed to one 
another and respectively connected to one of the rods and to 40 
a motor, said motor being controlled by the machine cen- 
tralized control means. 

14. The machine according to claim 13, wherein the motor 
is a brushless electronic motor. 

15. The machine according to claim 12, in which the lift 45 
comprises a table with elements which are separately 
mobile, wherein the elements are driven with variable move- 
ment sequences when the relative command is issued by the 
machine centralized control means. 

16. The machine according to claim 12, wherein the 50 
stroke of the mobile table may be adjusted relative to the 
variations in product pack size, according to the lowering of 
the table relative to the product sliding surface. 

17. The machine according to claim 1, wherein the 
vertical-plane folders are driven by corresponding actuator 55 
means with synchronized motion and in opposite directions, 
reaching a position in which they are closest to one another 

at a point that is downstream of a vertical center line of the 
first forming station and is translated by a given distance 
relative to said-line. 60 

18. The machine according to claim 17, wherein said 
actuator means comprise at least one linkage including a 
connecting rod and a crankshaft, being jointed to one 
another and respectively connected to a vertical-plane 
folder, said linkage being connected to at least one motor 65 
which is controlled by the machine centralized control 
means. 
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19. The machine according to claim 18, wherein the motor 
or motors are of the brushless electronic type. 

20. The machine according to claim 18, wherein the 
linkage or linkages have ball joints designed to allow the 
linkages to adapt automatically to the variations in the 
distance between the vertical -plane folders correlated to the 
variations in the size of the pack. 

21. The machine according to claim 17, wherein the 
vertical-plane folders are supported by machine side frames, 
it being possible to adjust them horizontally and vertically 
relative to the forming line sliding surfaces. 

22. The machine according to claim 21, wherein the side 
frames are connected to first carriages, the latter sliding 
horizontally with synchronized motion and in opposite 
directions when a worm screw is activated, said screw being 
driven by a motor controlled by the machine centralized 
control means. 

23. The machine according to claim 22, wherein there is 
a single worm screw, having opposite threads engaging with 
the carriages and, when the screw turns, allowing the 
simultaneous movement of the side frames towards or away 
from the forming line. 

24. The machine according to claim 21, wherein the 
vertical-plane folders are connected to second carriages, the 
latter sliding in guides in a vertical direction when the 
relative command is issued by the machine centralized 
control means, allowing adjustment of the vertical-plane 
folders relative to the sliding surface, depending on the 
height of the pack. 

25. The machine according to claim 1, in which the 
sealing means comprise a sealing bar supported across the 
forming line and supported by a system of parallel rods, one 
end of the rods being jointed to the sealing bar and the other 
to the machine structure, wherein the sealing bar is attached 
to one end of a connecting rod of variable length, the other 
end being connected to a motor-driven cam which rotates 
when the relative command is issued by the machine cen- 
tralized control means. 

26. The machine according to claim 25, wherein the 
connecting rod of variable length is controlled by the 
machine centralized control means, lowering the sealing bar 
below the forming line sliding surface at least when the 
machine is in emergency condition. 

27. The machine according to claim 26, wherein the 
connecting rod is driven by a piston, the piston rod and 
cylinder being connected to the sealing bar and to the cam. 

28. The machine according to claim 1, wherein the third 
operating station is supported in such a way that it is 
horizontally offset by the machine casing, 

29. The machine according to claim 1, comprising a film 
feed line equipped with an unwinding unit, a cutting device, 
a transfer device and a positioning device, being positioned 
in succession on a section of film unwound from a reel, 
wherein the unwinding unit comprises a pair of motor- 
driven unwinding rollers, the latter being attached to the 
film, and a photocell, being attached to the unwinding unit, 
allowing the reading of control references attached to the 
film unwound from the reel, the rollers being controlled by 
the machine centralized control means in such a way that 
they are activated for the time required to unwind a preset 
length of film, said length being read by the photocell. 

30. The machine according to claim 29, wherein the 
unwinding rollers are driven by actuator means comprising 
a brushless electronic motor controlled by the machine 
centralized control means. 

31. The machine according to claim 29, wherein the 
unwinding unit comprises controlled film tensioning means, 
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said means having a film idle roller supported by a linear 
actuator, the movements of the latter being potentiometri- 
cally controlled by the machine centralized control means 
according to the characteristics of the film used and the 
degree of tensioning desired. 5 

32. The machine according to claim 29, in which the 
cutting device comprises two cutters angled transversally to 
the film, a first cutter being supported by a roller which 
rotates about its own axis, the second cutter being supported 
by a relative support, wherein the first cutter is mobile when 10 
actuator means controlled by the centralized control means 
are activated, variably correlating the speed of rotation of the 
first cutter with the feed speed of the film being unwound. 

33. The machine according to claim 32, wherein said 
actuator means comprise a brushless electronic motor for is 
driving the first cutter. 

34. The machine according to claim 29, wherein the 
support holds the second cutter, there being elastic means 
between said support and cutter which allow cutting of the 
film to be effected in a more gradual manner, 20 

35. The machine according to claim 34, wherein the 
support of the second cutter is attached to the machine 
structure by a fixed hinge and at least one piston, activation 
of said piston allowing the second cutter to be moved 
towards or away from the first cutter, in order to adjust their 25 
relative positions. 

36. The machine according to claim 29, in which the 
positioning device comprises two belts wound around pul- 
leys and forming elongated horizontal loops along the film, 
having opposite transfer sections, pressed against one 30 
another on either side of the film by presser rollers, wherein 
the rollers of at least one of the belts are supported by a 
connecting rod of a first four-bar linkage, the latter having 
rocker arms connected in such a way that they can rotate, 
respectively to the connecting rod and to the machine 35 
structure, the rocker arms of the first linkage being moved at 

an angle by rods moved by a second four-bar linkage which 
is motor-driven and controlled by the machine centralized 
control means. 

37. r rhe machine according to claim 34, wherein the 40 
second four-bar linkage is driven by a brushless electronic 
motor. 

38. The machine according to claim 1, wherein there is at 
least one centralized drive shaft, there being a plurality of 
mechanical drives connected to and driven by the drive 45 
shaft, said mechanical drives transmitting motion to the 
horizontal-plane folders, the vertical-plane folders, the 
pusher elements and the machine lift. 

39. The machine according to claim 38, wherein the 
drives are attached to gearings which drive the linkages that 50 
drive the horizontal-plane folders, the vertical-plane folders, 
the pusher elements and the machine lift. 

40. The machine according to claim 1, wherein there is a 
feed line for the products to be packaged, it being possible 
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to adjust the height of said line relative to the product sliding 
surface between the operating stations. 

41. The machine according to claim 39, wherein the 
product feed line has a horizontally mobile transfer device 
and a telescopic feeder for feeding the products onto the lift 
loading table. 

42. The machine according to claim 41, wherein the 
transfer device has two overlapping transfer surfaces, it 
being possible to adjust the latter vertically relative to the 
product sliding surface between the operating stations. 

43. The machine according to claim 25, wherein the 
machine centralized control means activate the sealing bar 
drive means in such a way that the time required for sealing 
is independent of the speed of the forming line. 

44. The machine according to claim 41, wherein the 
feeder has a telescopic arm jointed to a fixed support 
structure and wherein reaction means are envisaged between 
the fixed structure and the arm, being designed to counteract 
the rotation of the arm relative to the fixed structure due to 
the weight of the arm. 

45. The machine according to claim 44, wherein the 
reaction means comprise at least one pneumatic cylinder, its 
compressed air supply being controlled by the centralized 
control means. 

46. The machine according to claim 41, wherein the 
transfer device has sides connected to the walls of the 
hoppers by adjustment means, the latter being controlled by 
the machine centralized control means in such a way as to 
impart to the walls of the hoppers and the sides an automatic 
and simultaneous adjustment according to the width of the 
pack size, irrespective of the relative position and height of 
the walls and sides. 

47. The machine according to claim 46, wherein the 
adjustment means comprise rigid rods, the latter being 
attached with cardan joints and connecting the walls of the 
hoppers and the sides of the transfer device. 

48. The machine according to claim 41, wherein between 
the transfer device and the feeder there are connecting 
means which connect the transfer device structure to the end 
of the feeder. 

49. The machine according to claim 48, wherein the 
connecting means comprise a vertical guide connected to the 
transfer device structure by two cylinders, said cylinders 
being positioned on cither side of the feed line, and a 
bearing, the latter being attached to the end of the feeder and 
mounted in such a way that it can translate along the guide, 
constraining the end of the feeder to move vertically during 
the oscillations of the arm on the fixed structure, activation 
of the cylinders being controlled by the centralized control 
means and allowing the guide to be moved horizontally 
away from or towards the transfer device over a preset 
distance. 

* * * * * 
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